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Hypothesis  

•  What is Ocean Acidification? 

•  Justify your hypothesis. 

•  How might you test your hypothesis? 
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What is Ocean Acidification  

Ocean acidification is the name given to the 
ongoing decrease in the pH of the Earth’s 
oceans 

•  Ocean acidification is caused by ocean’s uptake 
of anthropogenic carbon dioxide (CO2) from the 
atmosphere.  
•  Ocean acidification is decreasing the ability of 
many marine organisms to build their shells and 
skeletal structure.  
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Ocean Acidification vs. Climate Change  

•  Ocean acidification is NOT climate change.  

•  When CO2 dissolves in seawater, carbonic acid is 
formed.  It is this chemical reaction that leads to ocean 
acidification.  It is independent of the climate processes. 
•  Reduction of global temperature and concentration of 
other greenhouse gases will not reduce ocean 
acidification.  

•  Both climate change and ocean acidification 
are caused by the release of anthropogenic CO2 
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Carbon dioxide dissolves in the ocean, where it causes a 

potentially more serious problem  ocean acidification.  
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What Does Ocean Acidification 
Mean for Organisms? 

•  The reduction in pH reduces the availability of 
carbonate ions 
•  Carbonate ions play an important role in shell 
formation for marine organisms (shells are made of 
calcium carbonate – our bones are made of 
calcium) 
•  CO2 is corrosive to the shells and skeletons of 
marine organisms 
•  Some of the organisms affected:   

Corals, sea urchins, some marine plankton, 
marine snails, crabs 
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Ocean acidification poses a threat to shell-forming 
organisms like corals and calcifying plankton.  



Ocean Acidification 
Effects on Marine Organisms 

By:  Enter Presenter Here  



Ocean Acidification 
Effects on Marine Organisms 

By:  Enter Presenter Here  



Ocean Acidification 
Effects on Marine Organisms 

By:  Enter Presenter Here  

As the ocean acidifies, organisms such as 
corals, snails, and calcifying plankton will not be 

able to make their shells and grow. 

 Zooplankton 
(Pterapod) 

 Coral Phytoplankton 
(Coccolithophore ) 
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Local species that will not be able 
to make their shells and grow  
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Affects of Lower pH 

•  Corals decrease the production of their reef-
building skeleton 

•  Reduction in ability of marine algae and 
zooplankton to maintain protective shells 

•  Reduction in survival of certain larvae 
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Why Are These Affects 
Significant? 

•  Coral reefs are less resilient to bleaching, disease, 
and death 
•  The rate of reef building is decreased 
•  The base of the food web (algae and zooplankton) is 
reduced creating a ripple affect along the food web 
•  The economy will be negatively affected 

•  Fisheries (i.e. shellfish, sea urchins)  may decline 
•  Tourism may decline 
•  Affect on bio-tech and pharmaceuticals 
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http://www.noaanews.noaa.gov 
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Socio-economic Impact of 
Ocean Acidification 

Ocean acidification may trigger a chain reaction of 
impacts through the marine food web that will threaten 

•  Coastal and marine commercial fishing that generates 
upwards of $34B per year. 
•  Food security for millions of the world’s poorest people. 
•  Job security.  As example, the seafood industry supported 
nearly 100,000 jobs in New York State alone. 
•  Tourism that generates billions of dollars annually. 
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What Does the Future Hold? 

If trends continue: 
•  Atmospheric CO2 levels could reach 500ppm, 
possibly 800ppm by the end of the century 

•  That would decrease surface water pH by .3 units 
by 2100  

•  The pH scale is logarithmic so a change in 1 pH 
unit equals a 10-fold change in acidity, so while .3 
units sounds small it is really a large change 
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How It Affects Us 

•  Plankton:  The base of the food chain;  Phytoplankton 
also produces majority (~70%) of the oxygen 

•  Sea Urchins: Important local fishery 

•  Crabs:  fishery 

•  Lobster:  fishery 

•  Coral reefs:  provide habitat that increases 
biodiversity 



Ocean Acidification 
Effects on Marine Organisms 

By:  Enter Presenter Here  



Ocean Acidification 
Effects on Marine Organisms 

By:  Enter Presenter Here  



Ocean Acidification 
Effects on Marine Organisms 

By:  Enter Presenter Here  

What can you change in your daily life to help 
decrease the rate of ocean acidification? 

Transportation 
•  Carpool 
•  Use public 
transportation 
•  Ride your bike 
•  Walk 

Energy 
•  Use less 
•  Use “clean” energy 

Goods (fossil fuels are 
used to produce goods) 

•  Use less 
•  Buy in bulk (less 
packaging) 
•  Buy locally (large 
ships and trains are 
used to transport 
goods) 
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The Experiment 

•  Choose a material to test 
•  Create a hypothesis about what you think 
will happen to your material 
•  Place material in both regular tap water and 
vinegar and/or carbonated water 
•  Record observations every 30 minutes for 3 
hours 



 Choose a material to test 

 Create a hypothesis about what you think 
will happen to your material 

 Place material in both regular tap water and 
vinegar and/or carbonated water 

 Record observations every 30 minutes for 3 
hours 

Abalone Shell in Vinegar  

Fig A:  At the start Fig B: After 1 hour Fig C:  After 2 hours 

Fig D:  After 3 hours Fig E:  After 4 hours Fig F:  After 5 hours 
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Abalone in Vinegar after  
11 Hours 
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Piece of Coral in Vinegar  

Fig. A:  At start Fig. B:  After 1 hour Fig .C:  After 2 hours 

Figs. D & E: After 3 hours  Fig. F:  After 4 hours Fig. G:  After 5 hours 
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Pieces of Coral after 11 hours 
Left:  Carbonated water 

Right:  Vinegar   
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Key Words 

Ocean acidification:  the ongoing 
decrease of the pH of the ocean 

Corrosive: Harmful, destructive, 
eating away at 

Dissolve:  to break up, to liquefy, to 
disintegrate 

Argonite:  a more unstable calcium 
carbonate mineral used to form coral 
skeletons and bivalve 

Calcite: calcium carbonate mineral 
used to form coccolithophores, and 
foraminiferans 

Pteropod:  small mollusc 

Foraminifera:  marine protozoan 
having a concentric shell 

Coccolithophore: 

Calcareous:  containing calcium 
carbonate 

Mollusc:  snails 

Echinoderm:  phylum of marine 
organisms with radiating sections and a 
calcareous skeleton 

Socio-economic:  pertaining to the 
interaction of social and economic 
factors 
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Ocean Acidification Resources 

NOAA 
http://www.pmel.noaa.gov/co2/OA/  

Ocean Acidification Network 
http://ioc3.unesco.org/oanet/index.html  

National Resources Defense Council 
http://www.nrdc.org/oceans/acidification/
default.asp  

Channel Islands National Marine Sanctuary 
http://channelislands.noaa.gov/sac/pdf/
CWG_OAR_final.pdf  

Gulf of the Farallones National Marine Sanctuary 
http://farallones.noaa.gov/pdfs/manage/
OceanAcidification_021209.pdf  




